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© The invention concerns a calender, comprising a 
calender frame (11,12) and a stack of rolls mounted 
on the frame and consisting of four rolls (13,14,15. 
16) fitted one above the other, in which stack the 
rolls placed one above the other can be fitted in nip 
contact with one another so as to calender the paper 
web (W) or equivalent in said nips (Ni.N2.N 3 .).The 
stack of rolls in the calender is composed of three 
variable-crown rolls (13.14.16), of which rolls the roll 
mantle (17) of at least one roll (13) can be displaced 
in relation to the roll axle (18) in the direction of the 
nip plane by means of loading devices (19) fitted 
inside said roll, as well as of one beatable roll (15), 
which is fitted between two variable-crown rolls 
(14,16) in the stack of rolls. The roll is preferably 
arranged so that, in the stack of rolls, the lowest, i.e. 
the first roll (13), the second roil (14), and the 
topmost i e. the fourth roll (16) are variable-crown 
rolls and that the third roll (15) in the stack of rolls is 
a heatable roll. 




FIG. 1 
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The invention concerns a calender, comprising 
a calender flame and a stack of rolls mounted on 
the flame and consisting of four rolls fitted one 
above the other, in which stack the rolls placed one 
above the other can be fitted in nip contact with 
one another so as to calender the paper web or 
equivalent in said nips. 

High requirements are imposed on a modem 
calender concerning loading capacity and mode of 
calendering so as to provide the desired properties 
of quality on paper. For example, in the course of 
years, the standard newsprint has developed into 
several different quality categories, each of which 
requires a different mode of calendering of its own. 
High requirements have been imposed on the cal- 
ender especially by these several quality cate- 
gories, and it has not been possible to meet these 
requirements by means of earlier calender arrange- 
ments. This factor has also contributed to making 
soft calenders with two nips ever more common. 
Both nips of the calender are independent in such 
a calender with two nips, so that the loads and the 
temperatures of rolls can be as desired. Drawbacks 
of the soft calender with two nips have been, for 
example, the high cost of the solution and that a 
calender which consists of separate nips has taken 
very much space in the machine direction. 

Environmental requirements have become 
stricter recently, which has had the consequence 
that paper is recycled to an ever greater extent by 
producing recycled stock out of reclaimed paper. 
The introduction of recycled stock and, further, the 
change over to ever thinner grammages in paper 
grades set their own strict requirements on the 
calender. 

The object of the present invention is to pro- 
vide a calender of a novel type, which solves the 
above problems and which novel calender is suit- 
able for calendering of several different types of 
paper. In view of achieving this, the calender in 
accordance with the invention is mainly character- 
ized in that the stack of rolls is composed of three 
variable-crown rolls, of which rolls the roll mantle of 
at least one roll can be displaced in relation to the 
roll axle in the direction of the nip plane by means 
of loading devices fitted inside said roll, as well as 
of one beatable roll, which is fitted between two 
variable-crown rolls in the stack of rolls. 

By means of the invention, it is possible to 
obtain a number of significant advantages in rela- 
tion to the prior art, of which advantages the follow- 
ing will be brought up in this connection. The 
calender in accordance with the invention can be 
varied from the basic concept to four different 
alternatives, so that the calender is highly versatile 
and is suitable for several different paper grades. A 
calender in accordance with the invention with four 
rolls has three nips in the basic concept, but addi- 



tionally it is also possible to operate the calender in 
accordance with the invention with two nips or one 
nip. The adjustability of the calender in accordance 
with the invention in relation to the linear loads in 

5 the nips is very good, so that, due to this adjust- 
ability, very large linear load ranges can be con- 
trolled by means of the calender, whereby, by 
using one and the same calender, it is possible to 
calender several different paper grades. In the prior 

10 art, it has not been possible to obtain such a great 
adjustability by means of one calender, but dif- 
ferent calenders have had to be constructed for 
calendering of different types of paper. The other 
advantages and characteristic features of the inven- 
ts tion will come out from the following detailed de- 
scription of the invention. 

In the following, the invention will be described 
by way of example with reference to the figures in 
the accompanying drawing. . 

20 Figure 1 is a fully schematic and partly sec- 

tional side view of a calender in accordance with 
the invention. 

Figures 2A,2B and 2C are schematic side 
views of the stack of rolls in a calender in accor- 

25 dance with the invention illustrating different run- 
ning alternatives of the calender. 

Figures 3A.3B and 3C are views, correspond- 
ing to Figs. 2A.2B and 2C, of the stack of rolls in a 
calender in accordance with the invention illustrat- 

30 ing especially how it is possible to control large 
ranges of linear load by means of the calender in 
accordance with the invention. 

In Fig. 1, the calender in accordance with the 
invention is denoted generally with the reference 

35 numeral 10. The calender 10 is a vertical calender 
with four rolls, comprising a calender frame 11,12, 
on which frame four rolls 13,14,15,16 of the cal- 
ender are mounted as a stack of rolls so that said 
rolls form three calendering nips Ni,N2,N 3 between 

40 them, through which nips the paper web W is 
arranged to run. Thus, the stack of rolls in the 
calender 10 consists of four rolls placed one above 
the other, of which rolls the lowest i.e. the first roll 
13, the second roll 14, which forms a calendering 

45 nip N3 with the first roll 13, and the highest or 
fourth roll 16 of the stack of rolls are variable-crown 
rolls, favourably rolls adjustable in zones. Of said 
variable-crown rolls, at least the roll mantle 17 of 
the lowest roll 13 can move radially in relation to 

50 the axle 18 of the roll concerned in the direction of 
the nip plane. Favourably all the variable-crown 
rolls 13,14,16 are constructed so that their roll 
mantle 17,21,34 can be displaced radially in rela- 
tion to the roll axles 18,22,35 in the direction of the 

55 nip plane. The roll mantle 17,21,34 of these vari- 
able-crown rolls, especially the rolls adjustable in 
zones ? 3,1 4,1 6, is supported on the roll axle 
18,22,35 by means of hydraulic loading devices 
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19,23,36, by means of which the roll mantle 
17,21,34 ot said rolls 13.14,16 can be loaded in the 
direction of the nip plane in order to produce the 
desired linear loads in the calendering nips 
N1.N2.N3. Such rolls adjustable in zones are known 
in themselves, and they have been described ear- 
lier, for example, in the applicant's earlier F1 Pat- 
ents Nos. 79,177 and 79,1 7a The third roll 15 in 
the stack of rolls, which forms calendering nips Ni 
and N2 with the second and the fourth roll 14,16 in 
the stack of rolls, is a hard-faced, beatable roll, 
which, in the embodiment shown in the figures, 
comprises a roll mantle 26 arranged revolving on 
the axle 27 so that an intermediate space 28 re- 
mains between the axle 27 and the roll mantle 26, 
into which space the heating medium for the heat- 
ing of the roll 15 is passed. Such rolls are also in 
themselves known in the prior art. The heatabte roll 
can also be different by its construction, for exam- 
ple, so that ducts passing substantially in the axial 
direction from one end to the other end of the roll 
have been formed in the roll mantle 26, in which 
ducts the heating medium is arranged to circulate. 
The heating of the roll can also be arranged in 
other known ways. 

The rolls 13.14,15.16 in the stack of rolls are 
mounted on the calender 10 as follows. The two 
lowest rolls in the stack of rolls, i.e. the first 13 and 
second roll 14, are mounted in stationary positions. 
Thus, the bearing housings 20 of the first roll 13 
are mounted directly on the calender frame 12. 
The bearing housings 24 of the second roll 14 are 
also mounted stationarily in relation to the calender 
frame 11, so that these bearing housings 24 are 
suspended rigidly on the supports 25 mounted on 
the calender frame 11. The third roll 15, i.e. the 
heatable roll, in the stack of rolls, is mounted on 
the calender 10 by attaching the bearing housings 
29 of the third roll 15 to the loading arms 30, which 
are mounted pivotally, by means of articulated 
joints 31 in the axial direction of the roll 15, on 
fastening brackets 32 arranged on the frame 11 of 
the calender. Loading cylinders 33 are attached to 
the opposite or free ends of the loading arms 30, 
by means of which loading cylinders 33 it is possi- 
ble to pivot the loading arms 30 around the articu- 
lated joints 31 . It is possible to adjust the linear 
load in the second nip N2 by means of the loading 
arms 30 and the loading cylinders 33, and further, 
it is possible to open said second nip N 2 by means 
of the loading arms 30 and the loading cylinders 
33. 

Similarly, the topmost, i.e. the fourth roll 16, in 
the stack of rolls is mounted on the calender frame 
11 by attaching the bearing housings 37 of the 
fourth roll 16 to the loading arms 38, which are 
mounted pivotally by means of articulated joints 39 
in the axial direction of the roll 16 on the fastening 



brackets 40 which are attached to the calender 
frame 11. Loading cylinders 41 are arranged at the 
opposite or free ends of the loading arms 38, which 
loading cylinders 41 are supported on the calender 

5 frame 11 from the other end. By means of said 
loading arms 38 and loading cylinders 41, it is 
possible to load the first nip Ni in the calender, 
and, additionally, it is possible to open said first nip 
Ni by means of said devices. 

10 In the basic construction of the calender 10 in 

accordance with the invention, the two lowest rolls 
in the stack of rolls, i.e. the first roll 13 and the 
second roll 14, are provided with drives. This is the 
case especially when all the rolls 13,14,15,16 of the 

15 calender 10 are hard-faced rolls. In the calender, it 
is also possible to arrange a drive on the topmost, 
i.e. the fourth roll 16 in the stack of rolls. Then, it is 
possible to provide said fourth roll with a resilient 
coating. In such a solution, in which the fourth roll 

20 16 is provided with a resilient coating, the threading 
of the web W into the middle nip, i.e. into the 
second nip N2 of the calender, takes place while 
the first nip Ni is open. The threading into the 
second nip isb can be carried out. for example. 

25 either by means of an auxiliary nip formed by a 
small roll or by means of so-called "tail shooter" 
plates (these embodiments are not shown in Fig. 
1). After the threading and widening of the web W, 
the fourth roll 16 is lowered into contact -with the 

30 third roll 15, i.e. the first nip Ni of the calender is 
closed. 

In order to produce symmetrical paper by 
means of the calender 10, it is also possible to 
provide the lowest roll in the calender, i.e. the first 

35 roll 13, with a resilient coating. In such an embodi- 
ment a so-called air doctor is installed on the first 
roll 13, which air doctor is not in contact with the 
face of the roll 13. By means of the air doctor (not 
shown) it is possible to doctor the web W in its full 

40 width to the pulper (not shown). In this embodi- 
ment, also the lowest nip, Le. the third nip N 3 of 
the calender, is open during the threading of the 
web W, and during the threading the lead-in strip is 
guided to the pulper by means of blows. 

45 Especially by means of the calender solution 

described above, in which both the topmost and 
the lowest roll 16,13 in the stack of rolls are pro- 
vided with a resilient coating, it is possible to obtain 
the same advantages as are essential in the soft 

50 calender. These achieved advantages include bet- 
ter printing quality, high gloss, which is achieved 
by means of high temperatures, better strength 
qualities and better toughness and bulk and, fur- 
ther, better control of the quality of both sides of 

55 the paper. Since, compared to the soft calenders, 
the calender 10 in accordance with the invention 
has additionally the middle nip, i.e. the second nip 
N 2l which is a hard nip formed by the hard-faced 
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rolls 14,15, it is better possible to even the caliper 
by means of this hard nip N2. Control of the caliper 
comparable to a hard-nip calender in accordance 
with the invention is not possible by means of a 
soft calender, so that the calender 10 in accor- 
dance with the invention can be considered supe- 
rior to the soft calenders. If the raw paper is un- 
equalsided, i.e. if a separate press has not been 
used in the press section of the paper machine, it 
is possible to provide only the mantle of the upper, 
i.e. the fourth roll 16, of the calender 10 in accor- 
dance with the invention with a resilient coating. 

Concerning the solution in accordance with Fig. 
1, it can be still stated briefly that the loading 
cylinders 33,41 for loading of the loading arms 
30,38 of the third and the fourth roll 15,16 in the 
calender can be either hydraulic or pneumatic cyl- 
inders. By means of these loading arms 30,38 and 
loading cylinders 33,41, the raising of the rolls 
15,16 to the service position and the raising of the 
rolls 16 or 15 and 16 into twin-nip operation or 
single-nip operation, which will be described in 
more detail later, are also arranged. Fig. 1 shows 
the running of the web W into the calendering nips 
quite schematically and by way of example by 
means of the guide and reversing rolls 42,43. In 
stead of these, alternative solutions suitable for the 
purpose can, of course, also be used. 

Rgs. 2A.2B and 2C as well as 3A,3B and 3C 
show alternative solutions for different modes of 
operation of a calender 10 in accordance with the 
invention, and in the following it will be described 
fully by way of example, how a wide adjustability of 
the linear loads can be achieved by means of a 
solution in accordance with the invention. Fig. 2A 
shows the set of roils of the calender 10 in accor- 
dance with the invention, the rolls 13,14,15,16 be- 
ing arranged in a way similar to Fig. 1 , so that all 
the nips N1.N2.N3 between the rolls are closed. 
Thus, in this embodiment, the calender 10 is op- 
erated with three nips. With such a mode of opera- 
tion, it is possible to show by way of example that 
in the adjustability of the linear loads in the nips 
Ni,N2,N 3 . the following values are reached, which 
are merely exemplifying numerical values illustrat- 
ing the width of the ranges of adjustment. 

If the calender concerned is relatively narrow, 
whose web width is of an order of 7000 mm, the 
linear loads in the nips N1.N2.N3 are adjustable 
within the following limits: the range of variation of 
the linear load in the first nip Ni is 13...91 kN/m, 
the range of variation of the linear load in the 
second nip N2 is 30...108 kN/m, and the range of 
variation of the linear load in the third nip N3 is 
52...130 kN/m. If the calender 10 is again con- 
structed wide and the web width is, for example, 
9300 mm, the ranges of variation of linear loads in 
the nips N1.N2.N3 are as follows: the first nip Ni 
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25...8S kN/m, the second nip N 2 45...105 kN/m, and 
the third nip N3 70...130 kN/m. 

Fig. 2B shows a situation of running the cal- 
ender 10 with two nips. Then, the topmost roll in 

5 the calender stack, i.e. the fourth roll 16, has been 
raised by means of the loading arms 38 and the 
loading cylinder 41 , so that the first nip Ni is open. 
Thus, in this embodiment, the fourth roll 16 does 
not affect the paper web W in any way, but the 

10 web is passed over the third roll 15 only through 
the second nip N2 and the third nip N 3 in the 
calender. Then, the linear loads in the nips N2 and 
N 3 are adjustable in the following way. The linear 
load in the narrow calender described above, in the 

15 nip N2 between the second and the third roll 14,15, 
is of an order of 17 kN/m, and it is adjustable 
between 39. ..130 kN/m in the nip N 3 between the 
first and the second roll 13,14. Correspondingly, 
the wide calender described above has a nip load 

20 of an order of 20 kN/m in the nip N 2 between the 
second roll 14 and the third roll 15, and an adjust- 
able nip toad between 45...130 kN/m in the nip N 3 
between the first roil 13 and the second roll 14. 
On the other hand, Fig. 2C shows a situation of 

25 running the calender 10 with one nip. In addition to 
the embodiment shown in Fig. 2B, also the third 
roll 15 in the stack of rolls has been raised by 
means of the loading arms 30 and the loading 
cylinders 33 so that both the first nip Ni and the 

30 second nip N 2 in the stack of rolls are open. In this 
embodiment, the paper web W is passed only 
through the nip N 3 between the first roll 13 and the 
second roll 14. In said nip, similarly to the embodi- 
ments described above, the linear loads are adjust- 

35 able in a narrow calender construction between 
15.. .110 kN/m, and it is also possible to reach the 
same adjustability, i.e. 15...110 kN/m, by means of 
a wide calender construction. Compared to the 
solution illustrated in Fig. 2A, the lowering of the 

40 lower limit of the adjustment ranges in the solutions 
of Rgs. 2B and 2C is naturally derived from the 
fact that, in Rgs. 2B and 2C, the weights and/or 
loadings of the upper rolls do not affect, or add to, 
the loading pressures in the nips between the lower 

45 rolls. 

Further embodiments for the adjustability of the 
linear loads in the nips Ni,N 2 ,N 3 in the calender 10 
in accordance with the invention are shown in Rgs. 
3A.3B and 3C. The situation in accordance with 

50 Rg. 3A corresponds to the basic construction pre- 
sented in Rgs. 1 and 2A, so that, in the case of 
Rg. 3A, the linear loads in the nips Ni,N 2 ,N 3 are 
adjustable in a way similar to that described in 
relation to Rg. 2A. 

55 On the contrary, the solution in Rg. 3B is 

essentially different from the embodiments de- 
scribed above. In the solution in accordance with 
this figure, the axle 35 of the topmost, i.e. the 

4 
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fourth roll 16, in the stack of rolls is mounted in the 
bearing housings 37 so that it is possible to rotate 
said axle 35 through 180 degrees in relation to the 
centre axis of the roll 16. Fig. 3B shows exactly a 
situation in which the rotating of the axle 35 of the 
roll 16 has taken place, whereby the hydraulic 
loading devices 36 in the fourth roll 16 are still in 
the nip plane of the stack of rolls, but they no 
longer load the first nip Ni. but they act in the 
opposite direction away from the nip Ni . By means 
of such a solution, it is possible to achieve the 
following linear load levels in the nips N1.N2.N3, 
with reference to the examples illustrated in Figs. 
2A^B,2C. In the first nip Ni the linear loads are of 
an order of 15 kN/m both in a narrow and in a wide 
calender construction. Correspondingly, in the sec- 
ond nip N2, it is possible to achieve a linear load of 
an order of 32 kN/m with a narrow calender con- 
struction and of an order of 35 kN/m with a wide 
calender construction. Similarly, the linear load 
range in the nip N 3 between the first roil 13 and the 
second roll 14 in the stack of rolls is, with a narrow 
calender construction of an order of 54... 130 kN/m 
and, with a wide calender construction, 60...130 
kN/m. 

The embodiment in accordance with Fig. 3C 
differs from those described above in the respect 
that, in the calender in accordance with this figure, 
the axle 22 of the second roll 14 in the stack of 
rolls is mounted in the bearing housings 24 so that 
it is possible to rotate said axle 22 through 180 
degrees in relation to the centre axis of the roll 14. 
In the illustration of Fig. 30, the rotating of the axle 
22 of the roll has taken place, after which, differing 
from Fig. 3A, the hydraulic loading devices 23 of 
the roll 14 do not load the nip N 3 between the first 
roll 13 and the second roll 14 in the stack of rolls, 
but, instead, they load the nip N 2 between said 
second roll 14 and the third roll 15. In stead, 
differing from fig. 3B, in the embodiment of Fig. 
3C, the hydraulic loading elements 36 of the top- 
most, i.e. the fourth roll 16, load the nip Ni be- 
tween the third roll 15 and the fourth roll 16. 
According to the exemplifying embodiments de- 
scribed above, it is possible to reach the following 
linear load levels by means of the solution in accor- 
dance with Fig. 3C. In the nip Ni between the 
fourth roll 16 and the third roll 15, the linear load 
levels will be, in a narrow calender construction, in 
the range of 13...97 kN/m and, in a wide calender 
construction, between 25...8S kN/m. In the nip N 2 
between the third roll 15 and second roll 14, the 
linear load levels are correspondingly, in a narrow 
calender construction, in the range of 30...114 
kN/m and, in a wide calender construction, 45...110 
kN/m. In the nip N 3 between the second roll 14 and 
the first roll 13, the linear loads are again, in both 
narrow and wide calender constructions of an order 



of 15...130 kN/m. 

The possibility which was brought up in the 
description above, to rotate the axles 22,35 of the 
second roll 14 and the fourth roll 16, brings, as was 

5 described above, a remarkable improvement to the 
adjustability of the linear loads in the nips Ni,N2, 
N3. It is possible to carry out the rotating of the 
axles 22,35 of the rolls 14,16 manually, or the axles 
of said rolls can be provided with a suitable drive 

10 gear, such as a motor or equivalent, by means of 
which it is possible to carry out the rotating of the 
axles. Further referring to the description above, 
the given linear load levels are merely examples, 
attempting to illustrate how a wide adjustability of 

75 the linear loads is achieved by means of a calender 
in accordance with the invention. However, it 
should be noticed that the given numerical values 
are related to certain calender constructions only, 
so that the adjustability of the linear loads of a 

20 calender in accordance with the invention is by no 
means restricted to these numerical values. By 
means of other calender constructions, it is possi- 
ble to produce linear load ranges which differ from 
the given values even considerably. 

25 By means of a calender in accordance with the 

invention, it is possible to achieve substantially all 
the advantages that it is possible to achieve by 
means of conventional soft calenders, as was al- 
ready stated earlier. In relation to soft calenders, 

30 the further advantage is obtained by means of the 
solution in accordance with the invention, that, in a 
calender in accordance with the invention, the mid- 
dle nip N2 is a hard nip which evens out the 
caliper. It is not possible to achieve corresponding 

35 evening out of the caliper by means of conven- 
tional soft calenders. It has also been stated in the 
description above that, in a basic solution of the 
invention, the two lowest rolls 13,14 in the stack of 
rolls in the calender 10 are driven rolls. The top- 

40 most roll 16 in the stack of rolls can also be 
provided with a drive gear. 

Above, the invention has been described by 
way of example with reference to the figures in the 
accompanying drawing. The invention is, however, 

45 not confined to the exemplifying embodiments il- 
lustrated in the figures alone, but different embodi- 
ments of the invention may show variation within 
the scope of the inventive idea defined in the 
accompanying claims. 

50 

Claims 

1. A calender, comprising a calender frame 
(11,12) and a stack of rolls mounted on the 
55 frame and consisting of four rolls (13,14,15,16) 

fitted one above the other, in which stack the 
rolls placed one above the other can be fitted 
in nip contact with one another so as to cal- 



GNSDOCID: <EP__0661 405A 1 _l_> 



EP 0 661 405 A1 



10 



ender the paper web (W) or equivalent in said 
nips (Ni,N 2 ,N3,), characterized in that the 
stack of rolls is composed of three variable- 
crown rolls (13,14,16), of which rolls the roll 
mantle (17) of at least one roll (13) can be 
displaced in relation to the roll axle (18) in the 
direction of the nip plane by means of loading 
devices (19) fitted inside said roll, as well as of 
one heatable roll (15), which is fitted between 
two variable-crown rolls (14,16) in the stack of 
rolls. 

2. A calender as claimed in claim 1, character- 
ized in that the lowest, i.e. the first roll (13), 
the second roll (14) and the topmost, i.e. the 
fourth roll (16) in the stack of rolls are variable- 
crown rolls, and that the third roll (15) in the 
stack of rolls is a heatable roll. 

3. A calender as claimed in claim 1 or 2, char- 
acterized in that the roll mantle (17) of the 
lowest i-e. the first roll (13) in the stack of rolls 
is arranged to be radially displaceable in rela- 
tion to the roll axle (18) in the direction of the 
nip plane. 

4. A calender as claimed in claim 1 or 2, char- 
acterized in that the roll mantles (17,21,34) of 
all the variable-crown rolls (13,14,16) in the 
stack of rolls are radially displaceable in rela- 
tion to the axle (18,22,35) of the roll concerned 
in the direction of the nip plane. 

5. A calender as claimed in any of the preceding 
claims, characterized in that the variable- 
crown rolls (13,14,16) in the stack of rolls are 
adjustable in zones. 

6. A calender as claimed in any of the preceding 
claims, characterized in that the axles (18,22) 
of the two lowest rolls (13,14) in the stack of 
rolls are mounted on the calender frame 
(11,12) stationary in the direction of the nip 
plane, and that the two topmost rolls (15,16) in 
the stack of rolls are mounted on the calender 
frame (11,12) so that their axles (27,35) can be 
displaced in the direction of the nip plane. 

7. A calender as claimed in any of the preceding 
claims, characterized in that the two topmost 
rolls (15,16) in the stack of rolls are mounted 
on the calender frame (11,12) by means of 
loading arms (30,38) and loading cylinders 
(33,41). 

& A calender as claimed in claim 6 or 7, char- 
acterized in that the topmost, i.e. the fourth 
roll (16) in the stack of rolls in the calender 



(10) can be displaced in order to open the nip 
(Ni) between said fourth roll (16) and the third 
roll (15), in which case the web (W) can be 
passed only through the nip (N2) between the 
5 third and the second roll (15,14) and through 

the nip (N 3 ) between the second and the first 
roll (14,13) in order to calender the web (W) in 
said two nips. 

10 9. A calender as claimed in claim 6 or 7, char- 
acterized in that the third and the fourth roll 
(15,16) in the stack of rolls in the calender (10) 
can be displaced in order to open the nip (Ni ) 
between said rolls and the nip (N2) between 

16 the third and the second roll (14,15), in which 

case the web (W) can be passed only through 
the nip (Ni) between the second and the first 
roll (14,13) in order to run the calender with 
one nip. 

20 

10. A calender as claimed in any of the preceding 
claims, characterized in that at least the first 
and second roll (13,14) in the stack of rolls in 
the calender (10) are driven rolls. 

25 

11. A calender as claimed in any of the preceding 
claims, characterized in that the rolls 
(13,14,15,16) in the calender (10) are hard 
rolls. 

30 

12. A calender as claimed in claim 10, character- 
ized in that also the fourth roll (16) in the stack 
of rolls is a driven roll. 

35 13b A calender as claimed in claim 12, character- 
ized in that the fourth roll (16) in the stack of 
rolls is provided with a resilient roll coating. 

14* A calender as claimed in claim 13, character- 
40 ized in that, in order to achieve a symmetrical 

paper web (W), the first roll (13) in the stack of 
rolls is also provided with a resilient roll coat- 
ing. 

45 15. A calender as claimed in any of the preceding 
claims, characterized in that in order to ex- 
tend the adjustability of the level of linear loads 
in the calendering nips (N1.N2.N3), the axle 

(35) of at least the fourth roll (16) in the stack 
50 of rolls is mounted on the calender (10) so that 

it can revolve through 180 degrees in the axial 
direction of the roll so that the loading devices 

(36) that are inside said fourth roll (16) can be 
turned away from loading the nip (Ni) between 

55 the fourth roll (16) and the third roll (15) into 

the opposite direction. 
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16. A calender as claimed in any of the preceding 
claims, characterized in that, in order to ex- 
tend the adjustability of the level of linear loads 
in the calendering nips (N1.N2.N3), the axle 

(22) of at least the second roll (14) in the stack 5 
of rolls is mounted on the calender (10) so that 

it can revolve through 180 degrees in the axial 
direction of the roll so that the loading devices 

(23) that are inside said second roll (14) can 

be turned to load either the nip (N 3 ) between 10 
the second roll (14) and the first roll (13) or the 
nip (N2) between the second roll (14) and the 
third roll (15). 

17. A calender as claimed in claim 15 or 16, 75 
characterized in that the axles (22,35) of the 

rolls (14 and/or 16), which axles are mounted 
so that they can be rotated, can be rotated 
manually. 

20 

18- A calender as claimed in claim 15 or 16, 
characterized in that the axles (22,35) of the 
rolls (14 and/or 15), which axles are mounted 
so that they can be rotated, are provided with 
a rotating motor or equivalent. 25 

19. A calender as claimed in any of the preceding 
claims, characterized in that at least one of 
the variable-crown rolls (13,14,16) in the cal- 
ender (10) is a heated roll. 30 



35 



40 



45 
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55 
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